The present status of COVID-19 is analyzed and the end of the disease is forecasted. The
Introduction
Pneumonia originated in Wuhan, which is referred as COVID-19 in the following, is now a great fear in the world. The fear of people is caused by no existence of forecasting of the final scale of the disaster and the end of the disease. This paper reports forecasting of the end of the COVID-19 epidemic. As a result of the data analysis, it was found that the peak of the number of newly infected people differed by region, and the peak was February 2 in China outside Hubei Province. The decay constant was about 8 days. On February 11, the number of newly infected people reduced to less than half of the peak value. In Wuhan city, the source of the virus, the peak was reached, but the fluctuation of the number of new infections is large.
The convergence of fluctuation is necessary to forecast the end of the epidemic in Wuhan.
Reference of infectious disease outbreak
In order to understand the behavior of the general epidemic, the influenza epidemic in Japan over the past decade is shown in Fig. 1 (ref. 1) . The duration of influenza epidemics was four to six weeks. To avoid complexity, epidemics of three years are shown in Fig. 2 . An epidemic can be described by a Gaussian around the peak of the epidemic. The 2019 epidemic, which is referred as JpnInf2019 in the following, has the smallest deviation from a Gaussian and has a shorter epidemic period. As shown by a solid line in Fig. 2 , the epidemic of JpnInf2019 can be described by a Gaussian with a peak at 3.65 week and the number of new patients of 56 people at fixed observatories of diseases, and the "decay constant" which is the time duration between the peak and the time when the number of new infections decreases to 1/e of the peak value is 2.6 weeks. Although the full width at half maximum (FWHM) is common as a descriptive term for a Gaussian, the term "decay constant" is used to simplify the formula. FWHM equals to 1.67 "decay constant".
Analysis of the outbreak of COVID-19
The data on the epidemic of COVID-19 was obtained from ref.
2.
The horizontal axis is the number of days since the beginning of the year; January 1 is 1 and February 1 is 32. There are three fitting parameters: peak position, peak value, and decay constant. By assuming the decay constant to be 18 days which was that of JpnInf2019, the reported data points are fitted well by a Gaussian with a peak of February 27 and a peak value of 20,000 people, as shown in Fig. 3 . The cumulative number of infected people is well The decay constant revealed in the new analysis was about 8 days, which is less than half of that of JpnInf2019. Fitting shown in Fig. 8 was performed using the data up to February 9.
The data on the subsequent two days followed the curves as shown by red circles. The number of new patients on February 11 was smaller than half of the values at the peaks in two regions except Wuhan city.
In the case of JpnInf2019 shown in Fig. 2 , at the skirt part, the epidemic behavior changed from a Gaussian to exponential decay. Therefore, except in Wuhan city, around February 20 the number of newly infected people will be further reduced to 1/e. If the present trend does not change, the number of new infections is likely to be negligibly small by the end of February.
In Wuhan, the source of the virus, the peak was reached but the daily fluctuation is very large. It is necessary to understand the cause of the big fluctuation in forecasting the end of the epidemic in Wuhan.
FIG.8: In three regions, the peak of the number of newly infected patients are different. The decay constant of the fitting Gaussians is 8 days.
Summary
The epidemic of COVID-19 was analyzed. When the fitting was carried out on February 2 by assuming the decay constant of 18 days as was observed in JpnInf2019, a relatively good fitting curve was obtained. However, after February 6 th , fitting by a single Gaussian became difficult. Therefore, we divided the data into three regions; Wuhan, Hubei Province except Wuhan, and mainland China other than Hubei Province, and it was found that the peak days in the three regions were different. The decay constant revealed in the new analysis was about 8 days. Outside Wuhan, the number of new infections has already decreased to less than half of their peak value on February 11. It is expected that the number of new infections will be negligibly small by the end of February if the present trend does not change. In Wuhan, although the number of new infections reached its peak, the fluctuation of the new infections is large. It is necessary to understand the cause of the big fluctuation for forcasting the end of the epidemic.
